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\) n ^ * — j: o?^- rolil^s 

BACKGROUND OF THE INVENTION 

Field of the Invention 

#38 Eli. is!) = ^J:t5«t«>3K3ft^«feH:«*). -f^by^ 

y^-^!l^(IG: Intrinsic Gettering) SbJU^fttU^V £ ^<£>$i 

it(-fflVNT^51^S^(-B9-r'5o ^12 002-33669 0-S§-£g 

Description of Related Art 

Ay-e^5o ^Ott*^*B*tt, ^^Pfe^?r^D$*5^*fl±J^(BMD:Bulk 
Micro Defect) ir/jJ 5 „ tf^iffflr ffiW> *a s ^£;Jx3^ffil£fc5i§-£\ 

tfSfflv^tuTV^ (a^i!9 8/3 8 6 7 5f/^7l/S' h&#J80 o "^frfr 

^^(^B^S (RTA:Rapid Thermal Annealing) £rj?ft£0>#l34t:*f;* tf-CJfe U 
v-y ^0|^§p}C^^(Dj^^^?L (Vacancy: WT, t 

o o o°C(Dfi^-ei e^of^^a^-rr t-c, v-y =i>-^^— ^(Dmmz& 
&mztix^z> 0 t*&, ^<om<o^xmt tti±, 0ii^.«r#M2 001-15 

6 0 7 4-J§-4*$8tfS&5„ 



5 3fiV^*jdSfcSdS, BMD-o©^|$^5 0 nm~2 0 0 n mifg^T'fc 5 <b 

SUMMARY OF THE INVENTION 

HlflS^^ y^-y^7t- h&0$&d*O. 5x1 0 8 cm" 

0. 2 OmmVt-m i n~0. 2 5 mm 2 /°C • m i n £ ft 5 £ 5 K LTjtulE-l' 
5x1 0 14 cm- 3 ~l X 1 0 15 c m- 3 CDf£B^S£^-r5^£££ffl-r5 0 
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IHh>y 3y^U^^y*^7*-/i/ h«Sr^i-5 S F«HSi, 
4r*TU 

ItilES F^HftMSXm^^JtSia^^r 110 0 o C£JLh, #fiiiS«r 1 0°C/m 
i nartt5J:5luUttftv\ 

^©^ffi©SfcfbIg£^fcBfci:b-c:i3< j: 5 lutttlv\ 
*»MJc*5tt5JilB'>y ^«r»»i-5:£arCS>S;K Sfctt. _b|2 

^^{-^V^Tte, IGM^^fft^^^y^y^?^--/^ (SF: 
Stacking Fault) tKttSF^^SFi^, ^$S{5tXS{-*5tt SIM'S 

<b{£<fc o 0 nm~2 0 0 nm^ 

I tfc 5 B MD luit^Tl^ffi^ 5 jimlS * S X'W^SStat 

bi>w&u<\ sFi©wo. 5xi o 8 cm-^y/h&Kmfevfrm&ia^ 

l x i o 11 cm-^t>fc:fct<K5&b;fc#-£K:ra:, nyt) x ^ 



#38«-CW: % 3l#±tfSi^V£M^*)IEG£<7>tt;V/G^ o. 2 0m 
m 2 /°C-m i n~0. 2 5mm 2 /°Om i n Sr^J£-T 5 cfc 0 LT'> y = W V 

JiiEtf)J; F^O^^SrO. 5x1 0 8 cm- 3 ~lxi o 11 cm _3 «t5 

5xl0 14 cm" 3 ~5xi0 15 c m" 3 C0t5ia{CLfc^ y^j/ h^b^/^y^x 
-/^§)DtUt„ rco^, JilECDJ: 5 K S Fm^m^O. 5xl0 8 cm- 3 
~1 x l 0 11 c m- z \ZLW^-r^> t t SF»!) 3>r>^wNO®p^|^rfS] 

irtcj; <0^V ^—^(Dfomzmtilc*ilL%:Mj$ l 
tSMi^Uti:, S Fm&teJ&irZ S FMlIg^tt^o icoit 
£\ _b|BO«t F^<D^S£0. 5x l o 8 c m~ 3 ~ 1 X 1 0 1 1 c m -3 ^ 

£ t 'McfM.sjfi^* 113 5 o c^t) 117 o o c(Dmm\*ib-rz>i)\ 

(RTA) ^ifi-Tr irtcj; 9, rt$P(-«^<^^?L (Vacancy) &m&-fZ>o £ ^ 
ifi&asi 1 0 0°CJ^±-e#®j$^^ 1 0°C/m i n^T^B^i"^^^?:??? 
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fltrfss F^oiMitostS: no o°Ci^T<»: Lfcii^ft i§ 
#Mfi3&g<£:l 0°C/m i nStillRHLfc^Cli, iiil&fPCD^TL^flJffl LTt 

5xl0 8 cm _3 ~5xl0 11 c m- 3 ^|5^-f-S £ ^ t>fc» :©SFi^->!J 3^ 
2t 9. BMDKUfc^TEil^ I G^Wz^-TZ^V ^y^x-^^IfttS:^^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

1213 AOT3 Bft *%W<DZ/}) n^r>^— /^i^O^Wli 
Jfe^SlCjott^v-y =«^?^— 'N£^-r#f®|i|T*fc3„ El 3 Aft £ 
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Ate, OS F U ^^WmUfe«t»Sr^i-B|-C«>«J, 04BI1 ^SFgsf 

ei 5 ARum 5 b y^^y ^^msr^-r^y ny^i-^jgE-eii, 

DETAILED DESCRIPTION OF THE INVENTION 

cm i mmmmi 

yft'fv^y h#fl2j*£*L5r. fcSr^-J-HTffcS. HI 3 A^t>'@ 3 B fi> *H 

So |4AM4Blt v^y =H"}=l— ^Sr^t" ^SS-Cfct), I4AI1 O 
S F y y^WaLfcttiSr*t0T?«> 9 , I4BI1 »SF«i/j:5 
*38^Sr^-t-, I5AOT5BI1 y 3V)x-/n 

<DWrmmX'3bQ , @5Ali, BMD(D^©i^L, IU5B{i % «§0J&-*5tt 
SSFMt^Tto 
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en *u &iim&xm^m&)^ftiE-rz>mm% cv) 

[P) £ Lfc^, ±l5^y ^y^xWNWIt ^-7^^ h|g^ CP) 
fabt£Z>4 ^=?y Yfrbty<9W,£titc. ^Pi^^M^^^U^V^v-y =i>"> 

i-^fr-^, ^(D^—y^tYW®, CP) ^^iS^^v^x-/^ tfiJxJ^ 

#M2pi - 1 3 9 3^m^mm^tix^^xo^, czfeia^y h^— ^ 

rtO->y ^^MMfrh^ y Y £rztfn ^3 :7(Voronkov)3gf&fcS^W;:3l £Jh 

-tf)^ ;/=f y H3\ ei^JbtfjiS^rV (mm/#) £U /l^ # * <£> ~> y =» ^ 

/mm) t Ufc^x^^b^S^F^^^-rS y >»0 S F (Oxidation Induced 
Stacking Fault ; Ift^jgM^ISfe) y =2^^ ^^(D^^-vmmir^ X 0 

(CV/G (mm. 2 /t>m i n) tfHtt«:&«>-Cf££>;h,5o 
±ffij|?ny3 7iJft-eij: % EI2^-r«t 5 fc, V/ G it 'SrflWftte £ 9 , ^TLM 
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«J-Cfc5it1)U:, »^W->y =« >^Pfe3ftS#^-r«ffi« ((V/G) ,^T) Sr 

'Ttti^o cv) r±, -rv=fy hrt-ew^TLS^te^^gawcfc 

zkthfc. &RmM.xfo<DmMmsft&-fzmm ((v/o 2 ^r) &^lt 
*fc, cp) &fLm&xfa<Dmmfc& ^xm^-m^v ^ism&x. 

Pfe^^^flqSEUJfcV^— 7x^ h^i^ ((V/G) x ~ (V/G) 2 ) &^i" 0 

CP) CV) ^teOS Fm%Mj&-t-Z>mi& COSF) ( (V/ 

G) 2 ~ (V/G) 3 ) ^#^i~So 

-f/W3\ -O-^^x h^^>y ].>a- y^-yi) =i>-il!fe»^5l#_htf tbtiZtir, M. 
&^mztt1rZ5\$±Ltfm8to>lt (v/G) «HHHh>y = ^3WS:fcPfe0>&& 
#:o»feSrB&Jhi-S»lB[*Jt ((V/G) x ) &L±T**>oX* &%M&!xMk<Dm 

5fg2EI#Jt ((V/G) 2 ) WTt^££f£*L5 J: pd&r&ktb&o 
&*5, COP (3£iH (C® HI Lfc^— ^ /^Crystal Originated Particle) %f<D & 

mmm t^v^^ymvixt ©a t vxyt^mwrnxmrn tfct^i^ 

l x 1 0" 3 c m 3 <D&i&fcm\Ztt^X 1 fi©*teaM*ffi£*Lfc## 

fctfttUTRRtt (lxlOWcm 3 ) k-rztz. j&4zfo<DmM<*<Dm&±&m 
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DZl (Denuded Zone : ^PfeJl) &^/&-f<5 <b £ 4> (df^F^Ptd S Fg£^/&-r<5 
LT*5< 0 

Lfc#tfiT\ 113 5°C^<b 117 0 T*<Di£HcDf|A ! £n ; g^;^o 1 s e c 
h 6 0 s e c *-e<7)g5ISO^SH#^ (#J;tfc?, 1 0 s e c) X\ MBtF^O^jg 

ana& • (^jxl^, 5 o°c/#<£>#m, 7o°c/#c^i^s.) (Dm&±m$:ft? 0 

m^. a r (D^^mntf^b ^xBTfemmxw&L'te&b 8 o o o c£-e#mi- 
M;#*<b u-cwiSL&^ib, 8 o oTifahffife&mtemummz-tf, 1 1 5 0°C) 

a r (o^m-m^^t ^xmmit^-fxw&ir&o ^l-c, NH 3 ^^ci 
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rc7>u# N ±iB^--^B#c>iiaMs (8 o o°o *5j:^«9 mvtif<DM&$)m^£ v s 

SB fc^FL (Vacancy) V^+^lCttAt^i H5t^§ 0 

(DM(Dm%.T&fe& 1 0°C/rai n^m^i^r^tSo Kll£5t-t- 

^©^tM^tsri^T^Si £ fcfc:, :®SFfo»o. 5xi 
0 8 ~lxi o ^fi/cmncis^tsii^-ets, 

jifjfES FM^ilg©^^ 110 0°C^T<^ Lfc^lcte, mm 

^(Dmi^mm\^xmm^m^^m^n^fi^^m^') =ns&%ftxt£ 
ii^aitTi o o o°ct*i 6&rm(Dm%±m) ^mMm^xm-r 0 -t-zt. m 
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5 0 nm~2 0 0 n mg^tfc 5 B MD <Dfct> <0 tC. ID 5 B CO^P€" S F fC^-f <fc 

eh 2 mMJtm~] 

o. 5xl0 8 cm" 3 ~lxl0 11 c m- 3 |CiS^tl5 £ £ t> fc\ CI CO S F 

tW7x^ [p] ^ l/c#^-, ^Mi^v^y^y^xwNwit 
&KMj&xf&&3c&mz#&'r &mm cv] ^b^^y^yh^^-f^Lt 



12 

=17 (Voronkov) SfftlcS^ < 51 # ±tf itS^n 7 t <Y /^T^l t ±tf btlfc t> CD 

AfrtfH-te, ^<D4 ^dty h<D<5\%_klTMmv (mm/min) £ , 

&J83G (°C/mm) b(Dl£V/G<Dim$, 0. 2 0 mm 2 /°0 m i n ~ 0 . 2 5 
mmVC-mini^Si^r^n, Cfrte, El2(C*5tt^ (V/G) 2 ~ 

(v/g) 3 cot5H{cfcfcS^co-r'fc§ 0 

^xDSiM^ifw-rs^ (sio 2 ) t&<Dsuytft, m^ytf<DKmtzmfc$& 
mmm i^xmistitzt-? t. mt-?comm icm ztiit&mm t tt« 

r^T% @ 2 t/Tt(V/G) 2 ~(V/G) 3 ©««tt % ^xw^-eCOPt) 
L D 3§£ L X V ^ ft V ^W&X & 3 <Dmm<D § I % _btf o 7 t /l^tt. 
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V\^0#IS^:T{C*5VNT 1 0 0 0°C±3 0tO£St'2^~5«ML, 
113 0°C±3 0°C(D^T*1B#^~1 6B#^^SLfc#^, O S F £ 
£C6;6^ H!4 A(£^1-J; v'U si/''** — ^WjO^O 1 /2ttfcKV 

^osfd v^asjs^Lfcv^ tfrbmw.x*$z> 0 

<fc5f-bTV^ 0 ^tLlCXV^ SFg©»0. 5x 1 0 8 c m" 3 ~ 1 x 1 0 11 
cm- 3 i^t5iHC H14 B^^i-j; 9^ SF^i/yny^x-/NW 

c» 3 mmmmi 

flBS^p. 5x1 0 8 cm- 2 — lxi o 11 cm^icK^tl^irHIC, HI 4 B \Z. 
*56W^*3V>T, til^5xl 0 14 cm- 3 ~5xl 0 1 5 c m" 3 <£>^ffl(C £ 
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^W*£ffi^T, <t> 2 0 OmmCOv^y =i^^=c~y^C 1 mmgtCf^tS i 3 
<D&Jg%0. 5x1 0 8 ~lxl O 11 cm- 3 l^ff§^itl^ EI4 Bfcl7j*-r«fc 



